A novel non-linear approach to fast and effective comparison of sequences is presented, compared to the traditional cross-correlation operator, and illustrated with respect to DNA sequences.
, and define L = max -min + 1. The comparison between these two sequences involves the following three basic steps:
(i) Sequence Normalization and Decomposition: The two sequences are firstly
proportionally normalized in such a way that 
and
This decomposition is illustrated by the following example, assuming N=25 
The obtained coincidence signal has the remarkable property that each of its values indicates the number of matches between elements of the first sequence and the respective displaced version of the second. More specifically, each peak in the coincidence signal indicates that the two sequences present several coincidences at the respective displacement. Moreover, the peak magnitude gives the respective number of hits. It should be also observed that the comparison operator is not affected by scaling by a same factor both the original sequences (non-linearity), which ultimately underlies its interesting potential for comparison.
Results:
The potential of the comparison operator can be better appreciated by comparing it with the traditional cross-correlation between two sequences. The total execution time was less than 10ms in an IBM-PC 500MHz compatible personal microcomputer. Longer sequences involving 8192 bps can be processed in less than 50ms.
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Since the matches involving short contiguous sequences or, even between isolated points, are also added to the overall result, a mean background "noise" of N/4, considering uniformly distributed random sequences, is obtained. This noise can be attenuated by convolving both the original sequences with rectangular functions of width w and unit height (low-pass filtering). 
